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WHAT IS CLAIMED IS: 



1 1 . A control system for a device comprising: 

2 an imager and eye detection processing for detecting light 

3 received by said imager from a human eye, said eye detection processing 

4 being configured to generate an output indicative of determinations of 

5 detecting said human eye; and 

6 a controller enabled to switch said device among a plurality of 

7 power consumption states in response to said output of said eye detection 

8 processing, said controller being configured to execute at least one of a first 

9 conditional response and a second conditional response, wherein 

10 (a) said first conditional response is one in which said 

11 device is switched from a power-up state to a lower power consump- 

12 tion state upon passage of a first time period without detecting a 

13 human eye; and 

14 (b) said second conditional response is one in which said 

15 device is switched to said power-up state upon detection of a human 

16 eye. 



1 2. The control system of claim 1 wherein said controller is configured to 

2 execute both of said first and second conditional responses. 

1 3. The control system of claim 1 wherein said device has at least three said 

2 power consumption states, including a power-off state, a sleep state and said 

3 power-up state, wherein said controller is set to switch said device from said 

4 power-up state to said sleep state upon passage of said first time period 

5 without detecting a human eye. 
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1 4. The control system of claim 3 wherein said controller is further set to 

2 switch said device from said sleep state to said power-off state upon passage 

3 of a second time period without detecting a human eye. 

1 5. The control system of claim 4 wherein said controller is configured to 

2 switch said device from said sleep state to said power-up state upon detection 

3 of a human eye. 

1 6. The control system of claim 3 wherein said controller is further configured 

2 to switch said device from said power-off state to said power-up state upon 

3 detection of a human eye. 

1 7. The control system of claim 1 wherein said controller enables adjustment 

2 of said first time period by a user. 

1 8. The control system of claim 1 wherein said controller includes a control 

2 algorithm which adaptively adjusts said first time period on a basis of factors 

3 that include historical data of occurrences of switching by said controller. 

1 9. The control system of claim 1 further comprising first and second light 

2 sources for illuminating an area being monitored for detecting said human 

3 eye, said first light source being positioned to emit light at a first illumination 

4 angle relative to an axis of said imager, said second light source being 

5 positioned to emit light at a second illumination angle relative to said axis, 

6 said second illumination angle being substantially greater than said first 

7 illumination angle. 
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1 10. The control system of claim 9 wherein said imager is a two-dimensional 

2 array of pixels controlled to generate frames of image information, said eye 

3 detection processing including programming for generating a differential 

4 image frame representative of differences in two said frames of image 

5 information, said differential image frame being a basis for identifying said 

6 human eye In at least one said frame. 

1 11. The control system of claim 1 wherein said controller is connected to an 

2 electronic device that includes a display screen, said electronic device being 

3 said device having said plurality of power consumption states, said imager 

4 being in a fixed location relative to said device being controlled. 

1 12. The control system of claim 1 1 wherein said electronic device is one of a 

2 computer system and a video display system. 

1 13. The control system of claim 1 wherein said controller is further configured 

2 to switch said device among said power consumption states in response to 

3 detecting predetermined eye blinking patterns, said patterns being interpreted 

4 by said controller as commands. 

1 14. The control system of claim 13 wherein said controller is connected to 

2 provide switching for illumination of a specific area. 

1 15. The control system of claim 13 wherein said predetermined eye blinking 

2 patterns include patterns interpreted by said controller to trigger switching 

3 between an "on" state and an "off' state. 
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1 16. The control system of claim 1 further comprising storage of correlations 

2 between specific commands and predetermined eye blinking patterns, said 

3 commands including device-adjustment commands unrelated to said switch- 

4 ing among said power consumption states, said eye detection processing 

5 being enabled to recognize said patterns and said controller being configured 

6 to implement said commands upon recognitions of said patterns. 

1 17. The control system of claim 16 wherein said eye detection processing is 

2 programmed such that an eye closure is detected using at least one frame 

3 of image information and such that detection of said eye closure triggers a 

4 change from eye recognition via analysis of frames to blink pattern detection 

5 via analysis of streaming image data. 

1 18. The control system of claim 1 further comprising at least one stored 

2 correlation between a particular person and image information that is specific 

3 to an eye of said particular person, wherein operations of said eye detection 

4 processing are dependent upon recognizing a person. 

1 19. The control system of clam 1 wherein said imager is sampled in a 

2 non-continuous basis, with a sampling frequency selected to conserve battery 

3 charge. 

1 20. The control system of claim 1 further comprising first and second light 

2 sources directed to illuminate a field of view of said imager, said eye detection 

3 processing being configured to identify a pupil of said human eye on a basis 

4 of differences between reflected light of said first light source and reflected 

5 light of said second light source. 
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1 21 . A control system for operating a device comprising: 

2 a controller enabled to vary operational parameters of said 

3 device in response to detections that are specific to eyes; and 

4 an eye detector connected to said controller to output signals 

5 indicative of said detections specific to eyes, said eye detector including: 

6 (a) an imager for receiving reflected light from said eyes; 

7 (b) a first light source positioned to emit first light at a first 

8 illumination angle relative to said imager; and 

9 (c) a second light source positioned to emit second light 

10 at a second illumination angle relative to said Imager, said second 

11 illumination angle being substantially greater than said first Illumination 

12 angle, wherein said eyes are detectable using the difference between 

13 reflected said first light and reflected said second light received at said 

14 imager. 



1 22. The control system of claim 21 wherein said imager is positioned relative 

2 to said device such that the field of view of said imager captures persons 

3 having a line of sight to said device, said imager being in a fixed location 

4 relative to said device. 

1 23. The control system of claim 22 wherein said device is a television and 

2 said operational parameters that are varied by said controller include at least 

3 one of a channel setting and a volume setting. 

1 24. The control system of claim 21 wherein said first illumination angle 

2 ranges from zero to three degrees and said second illumination angle ranges 

3 from three to fifteen degrees. 
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1 25, The control system of claim 21 wherein said eye detector includes a 

2 processor configured to identify a pupil on a basis of said difference between 

3 said reflected first light and said reflected second light. 

1 26. The control system of claim 21 wherein said eye detector further includes 

2 a storage of correlations between preselected blink patterns and operational 

3 commands, said processor and controller being programmed to detect occur- 

4 rences of each of said blink patterns and to generate the correlated opera- 

5 tional command upon each said occurrence, said operational commands 

6 being specific to varying said operational parameters of said device. 

1 27. The control system of claim 21 wherein said imager and said first and 

2 second light sources are controlled to generate a succession of image 

3 frames in which first image frames are acquired while said first light source is 

4 activated and said second image frames are acquired while said second light 

5 source is activated. 

1 28. The control system of claim 21 wherein said eye detector further includes 

2 a storage of at least one correlation between a particular person and image 

3 information that is specific to an eye of said particular person, wherein said 

4 controller is responsive to identifications of each said particular person in 

5 enabling variations in said operational parameters of said device. 
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1 29. A control system for a device comprising: 

2 a controller enabled to vary operational parameters of said 

3 device in response to detections that are specific to eyes; and 

4 an eye detector connected to said controller to output signals 

5 indicative of said detections specific to eyes, said eye detector including: 

6 (a) an imager for receiving light from said eyes; and 

7 (b) eye detection processing configured to form first and 

8 second frames from image information acquired from said imager and 

9 to generate a differential image frame representative of differences in 

10 said first and second frames, said differential image frame being 

1 1 indicative of a presence or absence of an eye. 



1 30. The control system of claim 29 wherein said eye detection processing 

2 includes data sampling circuitry for generating said first and second frames at 

3 different sampling times of accessing data from said imager. 



1 31 . The control system of claim 29 wherein said eye detection processing 

2 includes data sampling and processing circuitry in which said first and second 

3 frames are formed by separating pixel image data acquired in a single 

4 sampling of said imager, said imager being a two-dimensional array of pixels. 



1 32. The control system of claim 31 wherein pixel image data used in forming 

2 said first frame is data acquired from those said pixels of said imager 

3 associated with first reflectivity characteristics with respect to imaging an eye, 

4 said second frame being formed from pixel image data acquired from those 

5 said pixels of said imager associated with second reflectivity characteristics 

6 different from said first reflectivity characteristics. 
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1 33. The control system of claim 29 wherein said eye detector further includes 

2 first and second light sources that are sequenced such that said first frame is 

3 acquired during activation of said first light source and said second frame is 

4 acquired during activation of said second light source. 

1 34. The control system of claim 29 wherein said eye detector further includes 

2 first and second light sources, said first light source having a first illumination 

3 angle relative to an axis of said imager and said second light source having a 

4 second illumination angle relative to said axis, said second illumination angle 

5 being substantially greater than said first illumination angle. 

1 35. The control system of claim 29 wherein said eye detector further includes 

2 first and second light sources, said first light source emitting light at a different 

3 wavelength from light emitted by said second light source. 

1 36. The control system of claim 29 wherein said eye detector further includes 

2 first and second light sources, said first light source emitting light at a different 

3 polarization from light emitted by said second light source. 

1 37. The control system of claim 29 wherein said eye detector further includes 

2 first and second light sources, wherein light from at least one of said first and 

3 second light sources is modulated to enable said light emitted by said first 

4 light source to be distinguished from light emitted by said second light source 

5 after reflection to said imager. 

1 38. The control system of claim 29 wherein said controller and eye detector 

2 are integrated into said device being controlled. 
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1 39. The control system of claim 38 wherein said device being controlled 

2 includes a display screen. 

1 40. The control system of claim 39 wherein said device being controlled is a 

2 television, said operational parameters including at least one of a volume 

3 setting, a channel setting, and a selection of a power consumption state. 

1 41 . The control system of claim 29 further including a storage of correlations 

2 between blinking patterns and commands for varying said operational 

3 parameters, said eye detector generating one of said commands in response 

4 to recognizing one of said blinking patterns. 

1 42. The control system of claim 41 wherein said eye detector is programmed 

2 to utilize frame analysis to detect a potential start of one of said blinking 

3 patterns by a person and to switch to data stream analysis as a response to 

4 detecting said potential start. 

1 43. The control system of claim 29 wherein said eye detector further includes 

2 a storage of at least one correlation between a particular person and image 

3 information that is specific to an eye of said particular person, wherein said 

4 controller is responsive to identifications of each said particular person in 

5 enabling variations in said operational parameters of said device. 
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1 44. A method of controlling a device comprising: 

2 detecting occurrences of receiving light reflected from an eye; 

3 switching said device among a plurality of power consumption 

4 states on a basis of at least one of a.first conditional response and a second 

5 conditional response, wherein 

6 (a) said first conditional response is one in which said 

7 device is switched from a power-up state to a lower power 

8 consumption state upon passage of a first time period without detecting 

9 an eye; and 

10 (b) said second conditional response is one in which said 

11 device is switched to said power-up state upon detection of an eye. 

1 45. The method of claim 44 wherein both said first and second conditional 

2 responses are implemented. 



1 46. The method of claim 44 wherein said device has at least three said power 

2 consumption states, including a power-off state, a sleep state and said 

3 power-up state, said lower power consumption state of said first conditional 

4 response being said sleep state. 

1 47. The method of claim 46 further comprising switching said device from 

2 said sleep state to said power-off state as a response to detecting passage of 

3 a second time period without detecting an eye. 

1 48. The method of claim 47 wherein said second conditional response is one 

2 in which said device is switched from said sleep state to said power-up state 

3 upon detection of an eye. 
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1 49. The method of claim 44 further comprising: 

2 recognizing predetermined eye blinking patterns by imaging at 

3 least one eye; 

4 correlating each said pattern to a command for varying an 

5 operational parameter of said device; and 

6 varying said operational parameter of said device based upon 

7 said recognizing. 



1 50. The method of claim 49 wherein said predetermined eye blinking patterns 

2 are correlated to commands to vary at least one of a current said power 

3 consumption state, a volume setting and a channel setting. 



1 51 . The method of claim 44 further comprising: 

2 recognizing a correlation between a particular person and a 

3 detected eye; 

4 limiting variations to said device on a basis of recognizing said 

5 correlation. 
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1 52. A method of controlling a device comprising: 

2 locating a detector to have a field of view which is relevant to 

3 operation of said device; 

4 illuminating said field of view by activating a first light source on 

5 one of a continuous or timed basis, said first light source being positioned to 

6 provide a first illumination angle with respect to an axis of said detector; 

7 illuminating said field of view by activating a second light source 

8 on one of a continuous or timed basis, said second light source being 

9 positioned to provide a second illumination angle with respect to said axis, 

10 said second illumination angle being substantially greater than said first 

11 illumination angle; 

12 detecting eyes within said field of view; and 

13 varying operational parameters of said device in response to 

14 said detecting. 



1 53. The method of claim 52 wherein said device is a video display system 

2 and wherein varying said operational parameters includes varying settings 

3 for at least one of a channel setting, a volume setting, and a current power 

4 consumption state. 



1 54. The method of claim 52 wherein said illuminating establishes said first 

2 Illumination angle within the range of zero to three degrees and establishes 

3 said second Illumination angle in the range of three to fifteen degrees. 
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1 55. The method of claim 52 further comprising: 

2 recognizing predetermined eye blinking patterns by imaging at 

3 least one eye; 

4 correlating each said pattern to a command for varying an 

5 operational parameter of said device; and 

6 varying said operational parameter of said device based upon 

7 said recognizing. 



